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Handling of forwarded calls 
Field of the invention 

This invention concerns the handling of forwarded calls. 

Background of the invention 

5 Call forwarding is one of the most commonly used services in mod- 

ern telecommunication networks. A subscriber can specify that calls destined 
to him are to be forwarded to another subscriber's number. For example, 
Beth can transfer her calls to Cindy when leaving her home to visit Cindy. A 
subscriber can specify that his calls be forwarded in various situations. For 

10 example, when the CFU (Call Forwarding Unconditional) service is acti- 
vated, all the calls destined to the subscriber are forwarded to a given num- 
ber. In the CFB (Call Forwarding on Busy) service, calls are forwarded if the 
called subscriber is busy. By activating the CFNRy (Call Forwarding on No 
Reply) service, the subscriber instructs that his calls are to be forwarded af- 

15 ter 4 alert tones, for example, if the call is not answered before that. For mo- 
bile subscribers the CFNRc (Call Forwarding on Not Reachable) service can 
be defined. In CFNRc the calls are forwarded if the subscriber is not in the 
coverage area of the mobile telecommunication network, or if he has turned 
off his mobile station. 

20 The routing of forwarded calls, as well as the charging principle for 

forwarded calls, are shown in Figure 1. In the figure, the calling party A 
makes a call to B. B has forwarded his calls to C. This is done by giving the 
exchange of B instructions to forward the calls addressed to B to a third 
party C. Both B and C are fixed network subscribers. A may be a fixed net- 

25 work subscriber or a mobile network subscriber. The call is first routed from 
A via his Local Exchange LE(A) to the local exchange LE(B) of B. Informa- 
tion concerning the specified call forwarding is stored in LE(B). In response 
to having received the request for call establishment from LE(A), LE(B) no- 
tices that the call is to be forwarded to C. In response to that, LE(B) routes 

30 the call to the forwarded to party C via the local exchange LE(C) of C. LE(B) 
becomes the transit point of the call. The first call leg from A to LE(B) is paid 
by subscriber A. The forwarded leg from LE(B) to C is paid by subscriber B. 

In Figure 2 is shown a situation where the call is forwarded to mobile 
subscriber. In this example, both A and B subscribers are fixed network sub- 

35 scribers. However, they can also be mobile subscribers without causing any 
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remarkable changes in the process. When compared to the case shown in 
Figure 1, the only difference is the leg between LE(B) and subscriber C. This 
is due to the basic feature of mobile telecommunication systems: the location 
of the subscriber is not fixed. Therefore, the location of the subscriber has to 
5 be ascertained before establishing the connection. 

In modern mobile telecommunications networks, the network main- 
tains information about the location of the mobile subscribers. In the GSM 
network used as an example in this application, this information is distributed 
between the home location register HLR and visitor location registers VLR 

10 directly connected to mobile services switching centers MSC. The HLR is in 
the home network of the mobile subscriber and contains the permanent sub- 
scriber information and the location information of the mobile subscriber with 
an accuracy of one VLR area. The VLR area typically equals the area 
served by one mobile services switching center. The VLR of the visited mo- 

15 bile services switching center VMSC responsible for the area the subscriber 
is currently visiting contains more exact information about the subscriber's 
location. 

On the leg from LE(B) to subscriber C, the call is first routed to the 
gateway mobile services switching center GMSC(C) of subscriber C. 

20 GMSC(C) is basically any MSC capable of making interrogations to the 
home location register HLR(C) of subscriber C. In response to having re- 
ceived the HLR inquiry, i.e. the query for routing information, the HLR as- 
certains the VLR the subscriber is currently visiting, and sneds a request 
PRN (Provide Roaming Number) for a roaming number to that VLR, i.e. 

25 VLR(C). 

In response VLR(C) returns HLR(C) a roaming number MSRN (Mo- 
bile Subscriber Roaming Number) identifying the called subscriber in this 
VLR. HLR(C) forwards the roaming number to GMSC(C). GMSC(C) adds to 
the call record comprising information of the call information that subscriber 

30 C is receiving the call in the area of VLR(C). Using the received identification 
MSRN and the message lAM(MSRN) (IAM= Initial Address Message), 
GMSC(C) establishes a connection to the MSC VMSC(C) currently visited by 
subscriber C. To identify the called subscriber corresponding to the received 
roaming number with his identity number IMSI or TMSI (Temporary Mobile 

35 Subscriber Identity) VMSC(C) makes a query to VLR(C), which then returns 
this information. According to the specifications, this is done using messages 
SIFIC (Send Info For Incoming Call) and CC (Complete Call). Having ascer- 



tained the identity of the called subscriber, VMSC(C) now establishes the 
final leg of the call to the called subscriber. 

In GSM, the basic principle in charging is that the calling subscriber 
pays the leg between himself and the home network HPLMN(B) (HPLMN= 
5 Home Public Land Mobile Network) of the called subscriber. The rest of the 
route is paid by the called subscriber. The idea here is that the calling sub- 
scriber should not have to pay a surprisingly high price for his call, for exam- 
ple, when the called subscriber is roaming in a distant country. According to 
this principle, when subscriber A in Finland calls a mobile subscriber B 
10 whose home network is in New Zealand but who is currently roaming in Fin- 
land, the call is routed via New Zealand. Subscriber A pays the leg from 
Finland to New Zealand and subscriber B the leg from New Zealand back to 
Finland. 

Due to this charging principle, the forwarding subscriber B pays for 
15 the leg between LE(B) and the home network of C and subscriber C from his 
home network onwards. It should be noted that for most operators, reception 
of calls is free in the home network HPLMN (Home Public Land Mobile Net- 
work) of the subscriber. However, when the subscriber is roaming outside 
his home network, he is charged for the roaming leg from his own home net- 
20 work to the VPLMN (Visited Public Land Mobile Network) he is currently vis- 
iting. 

The call transfers may be annoying to the subscriber to whom the 
calls have been transferred especially if he is roaming abroad. An example 
of such an annoying situation is a malicious call forwarding. In addition to 

25 malicious call forwarding, calls may be transferred to a wrong number be- 
cause of a type mismatch when entering the call transfer command to trans- 
fer all the incoming calls of the exchange of a company, for example. The 
subscriber to whom the calls are forwarded to may, of course, define all his 
incoming calls to be barred. However, the use of barring of incoming calls 

30 prevents him from receiving the calls directed to him directly, i.e. without the 
malicious or accidental forwarding defined by the forwarding party. 

The objective of this invention is to solve the above-mentioned 
problem of the prior art. This objective is achieved using the method and ap- 
paratus specified in the independent claims. 
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Summary of the invention 

This invention presents a service of barring the forwarded calls. Ac- 
cording to the invention, a subscriber may define in his subscriber informa- 
tion that calls forwarded to him are to be rejected. In an exemplary embodi- 
5 ment, in response to having received a request for establishing a call to a 
subscriber, the subscriber information of the subscriber is checked to find 
out if he has defined that calls forwarded to him are to be rejected. If the 
subscriber information shows that the subscriber wishes to reject the for- 
warded incoming calls, the call establishment signaling is studied to find out 

10 whether the call has been forwarded or not. This is preferably done by 
studying the value of the call forwarding counter. If the value of the counter 
shows that the call has been forwarded, the call is rejected. 

In a preferred embodiment the subscriber may define in his sub- 
scriber information a set of allowed calling party numbers from which also 

15 the forwarded calls are to be accepted. In response to having determined 
that the call has been forwarded, the calling party number indicated in the 
call establishment request is compared to the set of allowed numbers. If the 
calling party number does not belong to the set of allowed numbers the call 
is rejected. If the calling party number belongs to the set of allowed numbers 

20 the call establishment procedure is continued. Likewise, the negation of this 
set, i.e. the set of calling party numbers from which the forwarded incoming 
calls are not to be connected may be specified. 

In another preferred embodiment, the set of disallowed forwarding 
numbers are defined, and the calls having been forwarded by a member of 

25 this set are rejected. Again, the negation of this set, i.e. the set of allowed 
forwarding numbers may be specified. In one implementation of the pre- 
ferred embodiment, the intelligent network IN is utilized. In this implementa- 
tion, the set of allowed numbers is stored in the intelligent network. In the 
exchange of the subscriber, the event of receiving a forwarded call is deter- 

30 mined as an IN trigger. In response to having received a request to establish 
a call, the value of the call forwarding counter is checked to determine 
whether the call has been forwarded. If the call has been forwarded a query 
having the calling party number as its parameter is sent to the intelligent 
network. In the intelligent network, the set of allowed numbers is retrieved 

35 from the subscriber information of the called subscriber and the calling party 
number compared to the set. If the calling party number belongs to the set 
of allowed numbers the intelligent network instructs the exchange to con- 
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tinue the call establishment procedure. If the calling party number does not 
belong to the set of allowed numbers the intelligent network instructs the ex- 
change to reject the call and to stop the call establishment procedure. An er- 
ror message may be returned when rejecting the call. Alternatively, the ex- 
5 change may be instructed to issue an announcement or to forward the call 
elsewhere, for example. The call may be forwarded to a network element 
capable of finding out the identity of the forwarding party, for example. 

Brief description of the drawings 

The invention is described more closely with reference to the ac- 
10 companying schematic drawings, in which 

Figure 1 shows a forwarded call; 
Figure 2 show a call forwarded to a mobile subscriber; 
Figure 3 shows a decision algorithm; 
15 Figure 4 shows a decision algorithm according to a preferred embodiment 
of the invention; 

Figure 5 shows a possible division of the tasks according to the invention 

between different network elements; 
Figure 6 shows the structure of a message; 
20 Figure 7 shows functional entities of a telecommunication system; and 
Figure 8 shows a system for configuring subscriber information. 

Detailed description of the invention 

Some technical solutions for implementing the invention are illus- 
trated below. The exemplary solutions assume that the ISUP (ISDN User 

25 Part) signaling protocol is used. However, the chosen signaling protocol has 
an effect only on the messages used, and the invention can just as well be 
implemented using some other signaling protocol. 

When using ISUP, the following signaling information concerning 
forwarded calls can be used: 

30 •redirection number: Information sent in the backward direction in- 

dicating the number to which the call must be rerouted or has been for- 
warded. 

•call forwarding counter: Information sent in either direction indi- 
cating the number of redirections which have occurred on a call. 
35 •calling party number: the number of the calling party. 
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In addition, the specifications define also other information elements 
relating to call forwarding information. Examples of these elements are: 

•forwarding number: Information sent in the forward direction 
when a call is diverted, indicating the B subscriber number from which the 
5 call was forwarded. 

•redirecting reason: Information sent in either direction indicating, 
in the case of calls undergoing multiple redirections, the reason why the call 
has been redirected. These reasons include CFU, CFB, CFNRy and CFNRc. 

•redirecting indicator: Information sent in either direction, i.e. from 
10 the exchange of the forwarding subscriber (the forward direction) or vice 
versa (the backward direction) indicating whether the call has been diverted 
or rerouted and whether or not presentation of redirection information to the 
calling party is restricted. 

•forwarding indicator: Information sent in the backward direction 
15 to indicate whether the call has undergone diversion or rerouting. It also 
contains information about presentation restrictions. 

•redirection information: Information sent in either direction giving 
information about call redirection or call rerouting. 

•redirection number restriction indicator: Information sent in the 
20 backward direction indicating whether the forwarded-to user allows the pres- 
entation of his number. 

The signaling information is presented more thoroughly in ITU-T 
(ITU= International Telecommunication Union, ITU-T= the ITU Telecommu- 
nication standardization sector) recommendations Q.762 and Q.763 pub- 
25 lishedbylTU. 

A plurality of the above pieces of signaling information may be used 
to determine if the call has been forwarded. The call may be determined 
having been forwarded if the forwarding number is present in the call estab- 
lishment signaling, for example. However, it has been observed that the op- 
30 erators usually do not use all the information fields presented above, but on 
the forwarded leg, only the calling number, forwarded-to number and the call 
forwarding counter are used in the call establishment signaling. It is there- 
fore advantageous to use the call forwarding counter when determining 
whether the call has been forwarded or not. 
35 A decision flowchart for determining whether the call is forwarded or 

not and whether it is to be rejected or not is presented in Figure 3. This al- 
gorithm may be running in the local exchange of a fixed network subscriber 



or in the mobile services switching center currently serving a mobile sub- 
scriber, for example. In this context, the word exchange is used to mean ei- 
ther a local exchange, a mobile services switching center or any similar net- 
work element participating the call establishment procedure and having ac- 
cess to the subscriber information of the subscriber the call is being routed 
to. 

At stage 12 the exchange receives a request for establishing a call to 
subscriber C. In the request, at least the identity number such as the mobile 
station ISDN number of subscriber C and the value of the call forwarding 
counter CFC are given. 

Having received the request, the procedure enters stage 12, in which 
the subscriber information of subscriber C is checked. This is done on the 
basis of a database query made in stage 110. The database may be, for ex- 
ample, an internal database of the local exchange, the Visitor Location Reg- 
ister VLR the mobile services switching center is connected to, or a data- 
base in the intelligent network. The query returns, among other things, the 
Forwarded Call Barring BFC flag. 

The procedure now enters stage 13, in which the presence of the 
BFC flag is studied. If the flag is not present, i.e. flag=0, for example, the 
procedure goes to stage I20 in which the call establishment procedure is 
continued. 

If the BFC flag is found to be present in stage 13, the procedure en- 
ters stage 14, in which the value of the call forwarding counter CFC is com- 
pared to the given threshold value 0. A value higher than this threshold is 
defined to be an indication of the call having been forwarded. If the compari- 
son shows that the call has not been forwarded, i.e. CFC=0, the procedure 
enters stage I20, in which the call establishment procedure is continued. 

If the comparison at stage 14 shows that the call has been forwarded, 
the YES branch is chosen, and the procedure enters stage 15 in which the 
call is rejected and the call establishment procedure interrupted. According 
to one preferred^embodiment-of-the invention, the calling party is given an 
announcement telling the reason for the rejection of the call. 

According to another preferred embodiment, the call is forwarded to 
a predefined destination. Preferably the call is forwarded to destination ca- 
pable of determining the identity of the forwarding party. Different destina- 
tions for different situations, e.g. for 

• calls from different calling subscribers, 
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• calls forwarded by different subscribers and 

• calls forwarded for different reasons (i.e. CFU, CFNRc, etc.) 
may preferably be defined. 

In a preferred embodiment the subscriber may define in his sub- 
5 scriber information a set of allowed numbers from which the calls are to be 
accepted even if the call has been forwarded. In his exchange, in response 
to having determined the call has been forwarded, the calling number indi- 
cated in the request for establishing a call is compared to the to the set of 
allowed numbers. If the indicated number does not belong to the set of al- 

10 lowed numbers the call is rejected. If the indicated number belongs to the set 
of allowed numbers, the call establishment procedure is continued. A special 
situation occurs when the calling party number is not indicated in the call 
establishment signaling. According to one embodiment, the subscriber may 
define such calls from unknown origination to be rejected or to be accepted. 

15 A flowchart showing the algorithm for decision making in this preferred em- 
bodiment of the invention is presented in Figure 4. 

At stage J2 the exchange receives a request for establishing a call to 
subscriber C. In the request, at least the identity number such as the mobile 
station ISDN numbers of subscriber C and the calling party, i.e. subscriber A 

20 (MSISDNA) and the value of the call forwarding counter CFC are given. 

The procedure then enters stage J2, in which the subscriber infor- 
mation of subscriber C is checked. This is done using the database query in 
stage J 10. The query returns, among other things, the Forwarded Call Bar- 
ring BFC flag and the set {ALLOWED NUMBERS} of allowed numbers. 

25 The procedure now enters stages J3 and J4, in which the presence 

of the BFC flag and the value of the call forwarding counter CFC are studied. 
If the BFC flag is not present or the value of the call forwarding counter 
shows that the call has not been forwarded, the procedure goes to stage J20 
in which the call establishment procedure is continued. 

30 If both the BFC flag is present and the verification of the CFC shows 

that the call has been forwarded the procedure enters to stage J5, in which 
the calling party identity number MSISDN(A) is compared to the set 
{ALLOWED NUMBERS}. If MSISDN(A) belongs to the set, the procedure 
enters stage J20, in which the call establishment procedure is continued. If 

35 MSISDN(A) does not belong to the set the procedure enters to stage J in 
which the call is rejected and the call establishment procedure interrupted. 
According to a preferred embodiment of the invention, the calling party is 
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given an announcement telling the reason of the rejection of the call. Again, 
the call may alternatively be forwarded to a predefined destination. It is, 
however, not essential to the above embodiment that both the BFC flag and 
the set of allowed numbers are stored in the same database. In that case it 
5 is adequate to query the database including the set of allowed numbers be- 
fore stage J5. 

The above presented embodiment is especially advantageous in 
telecommunication systems where some services are implemented using call 
forwarding. An example of such a service is the home call service, in which 
10 calls between two subscribers, subscribers A and B, are given a cheaper 
price. The service is used by dialing a given number, e.g. 020100, which is 
then mapped to the right subscriber number by the intelligent network, and 
the call is then established to this subscriber number. The call is seen to be 
a forwarded one. If all the forwarded calls would be barred also the home 
15 calls would be barred. However, for all the received calls according to the 
home call service the calling party number is the same. Using the above 
presented embodiment the home calls can then be accepted even when us- 
ing the forwarded call barring service. 

In another embodiment, the BFC flag is not a binary piece of infor- 
20 mation but has more possible values specifying the situation in which the 
forwarded calls are to be rejected. For example, the flag could comprise val- 
ues for following situations: 
CFU, 

Call from an unknown number, 
CFNRc, 
CFNRy, and 
IN-based forwarding. 
Thus, the subscriber is able to define only one or selected set of his 
forwarded incoming calls to be rejected, based on the redirection reason, for 
30 example. This embodiment can be used in networks in which the inter ex- 
change signaling supports exchange of such information. 

One preferred implementation of the above presented embodiment is 
shown in Figure 5. According to the implementation, the functionality is dis- 
tributed between the exchange and the intelligent network. The network 
35 elements of the intelligent network shown in the figure, are the service con- 
trol point SCP and the service database SDB. In the exchange MSC, a 
service switching point SSP is implemented. According to the basic function- 
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ality of an intelligent network, the SSP follows the states of the calls. In the 
SSP some trigger conditions are defined. When a trigger condition is met, a 
message is sent to the SCP. The SCP receives the message, and controls 
the call based on the message and predefined configurations. The configu- 
5 rations are stored in the service database SDB. 

In the exchange, the event of receiving an forwarded call is deter- 
mined as a trigger. When receiving a request to establish a call to a sub- 
scriber, and determining that the calls has been forwarded and the sub- 
scriber has defined his forwarded incoming calls to be barred a query is sent 

10 to the intelligent network. The calling party number is included as a pa- 
rameter in the query. 

The set of allowed numbers for the subscriber is stored in the sub- 
scriber information of the subscriber stored in the intelligent network. In re- 
sponse to having received the query sent by the exchange, the set of al- 

15 lowed numbers is retrieved from the subscriber information of the called 
subscriber. If the calling party number belongs to the set of allowed numbers 
the intelligent network instructs the exchange to continue the call establish- 
ment procedure. If the calling number does not belong to the set the intelli- 
gent network instructs the exchange to reject the call. 

20 In mobile telecommunication systems, the subscriber information is 

stored in the home location register HLR or in the intelligent network. The 
information stored in the HLR is copied to the visitor location register VLR 
connected to the mobile services switching center MSC currently serving the 
subscriber. The functionality of the invention may be distributed between the 

25 MSC and the VLR. In this embodiment, the subscriber data is stored in the 
VLR and the decision algorithm is running in the MSC. 

The preferred embodiment can be implemented by storing also the 
set of allowed calling party numbers in the VLR and to run the decision algo- 
rithm in the MSC. Alternatively, the decision algorithm may be distributed 

30 between the MSC and the intelligent network IN. Then, the VLR only con- 
tains the value of the BFC flag. In response to detecting that the call has 
.J>een forwarded [and that the BFC flag is present in the subscriber info of the 
subscriber the call is being routed to, an IN query is triggered. The IN has 
the set of allowed numbers. Based on the calling party number indicated in 

35 the query, the IN determines whether the call is to be established or rejected, 
and instructs the MSC to do so. 
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According to one embodiment used for mobile telecommunication 
systems, the decision algorithm is running in the gateway mobile services 
switching center GMSC capable of making interrogations to the home loca- 
tion register of the subscriber. In this embodiment, the GMSC receives the 
request for establishing a call to subscriber C. In response to having re- 
ceived this request the GMSC sends a request SRI (Send Routing Informa- 
tion) for routing information to the home location register HLR(C) holding the 
subscriber information of the subscriber. In response to having received the 
message HLR(C) queries its database to find out the current VLR address 
VLR(C) and other subscriber information of the subscriber. VLR(C) is sent a 
request PRN (Provide Roaming Number), and VLR responds by allocating a 
roaming number and sending it to HLR(C) in the acknowledgement mes- 
sage PRNack. HLR(C) receives the message PRNack and sends the roam- 
ing number MSRN (Mobile Subscriber Roaming Number) to the GMSC in the 
acknowledgement message SRIack. According to the invention HLR(C) in 
addition informs the GMSC about the presence of the BFC flag. This infor- 
mation may be sent, e.g., in the extension field of the message SRIack. 

The structure of the SRIack message is shown in Figure 6. The 
message has normal fields and the extension fields. In the normal fields, the 
message identifier identifying message and the dialog between the GMSC 
and the HLR and the MSRN are given using the coding according to the 
specifications. The extension field is separated from the normal field by a 
discriminator. The BFC flag is transferred in the extension field. It must be 
noted that the BFC flag may as well be transferred in the normal fields of the 
SRIack message if the coding of the flag is specified in the specifications. 

The GMSC now studies based on the value of the call forwarding 
counter whether the call has been forwarded (stage 13) and whether the BFC 
flag is present (14). If the call is forwarded and the BFC flag is present, the 
call is rejected. In all the other cases the call establishment is continued. 

To comply with the preferred embodiment utilizing the predefined set 
of allowed calling party_numbers HLR(C) returns the set to the GMSC in ad- 
dition to the BFC flag. If the call is forwarded and the BFC flag is present, 
the calling party number is then compared to the set of allowed numbers. If 
the calling party number does not belong to the set the call is rejected or, 
alternatively, forwarded to a prespecified destination. In all the other cases 
the call establishment is continued. 
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In another embodiment, the information about the call having been 
forwarded and the calling party and/or the forwarding party number and 
preferably also the redirecting reason are sent to the HLR in the extension 
field of the message SRI. Having received this information the HLR may de- 
5 termine whether the call is to be allowed or rejected, and instructs in the 
message SRIack the GMSC to do so. 

Another implementation of the preferred embodiment of the invention 
utilizes the intelligent network. Now, if the GMSC determines that the call 
has been forwarded and the BFC flag is present, an IN query is triggered. In 

10 the query, the calling party number is given as a parameter. The IN holds 
knowledge of the set of allowed numbers. In response to having received the 
query the IN compares the calling party number to the set of allowed num- 
bers to determine whether the call is to be established or rejected, and in- 
structs the GMSC to do so. 

15 The major advantage of implementing the decision algorithm ac- 

cording to Figure 4 is the presence of the calling party number in the call 
establishment signaling. Although the specifications enable the transmission 
of calling party number also in the international signaling this information is 
not always transferred in the signaling between exchanges in different coun- 

20 tries. 

The above implementations having the decision algorithm running at 
the GMSC have the problem of allocating the MSRN in vain because the 
VLR is not contacted using the allocated MSRN. The MSRN has then to be 
deallocated after a given delay or by using a special message deallocating 
25 the MSRN. 

According to yet another embodiment of the invention, set of disal- 
lowed forwarding numbers is defined. In this embodiment, the forwarding 
party number is compared to this set, and the call is rejected if the forward- 
ing number belongs to the set of disallowed numbers. In one implementation 

30 of this embodiment, the forwarded calls are accepted if the forwarding num- 
ber is not indicated in the call establishment signaling. In another imple- 
mentation the forwarded calls are rejected if the forwarding number is not 
indicated in the call establishment signaling. The problem of this embodi- 
ment is, however, that the operators do not always include the forwarding 

35 number in the signaling information used in the call establishment proce- 
dure. 
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One of the objectives of the invention is a telecommunication system 
implementing the above presented method. The functional entities of a tele- 
communication system according to the present invention are shown in Fig- 
ure 7. The system has 
5 • storing means for storing information on whether the forwarded incoming 
calls to a subscriber have been determined to be rejected, 

• receiving means for receiving a request for establishing a call to the sub- 
scriber, 

• information retrieving means responsive to the receiving means for 

10 • determining, based on the request for establishing a call to the 

subscriber whether the call has been forwarded, and 
• retrieving information on whether the subscriber has defined in 
his subscriber information that all calls forwarded to him are to be 
rejected, 

15 • determining means responsive to the information retrieving means and 
having the functionality of determining whether the call is to be rejected 
or allowed, and 

• continuing means and rejecting means both responsive to the determin- 
ing means. 

20 Preferably, the information retrieving means is arranged to deter- 

mine whether the call has been forwarded based on the value of the call for- 
warding counter. 

To comply with the preferred embodiment of the invention, some ad- 
ditional arrangements in the functional entities of the system have to be 
25 made. These arrangements are the following: 

• the storing means is arranged to store information about a set of allowed 
numbers, 

• the information retrieving means is further arranged to retrieve the set of 
allowed numbers from the storing means and the calling party number 

30 from the request for establishing a call received by the receiving means, 
and 

• the determining means is further arranged to compare the calling party 
number to the set of allowed numbers, and to determine the call to be 
allowed if the calling party number belongs to the set. 

35 To comply with another preferred embodiment in the system, in 

which the forwarding party number is indicated in the signaling for estab- 
lishing a call, the following arrangements have to be made: 
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• the storing means is further arranged to store information about a 
set of allowed forwarding numbers, 

• the information retrieving means is further arranged to retrieve 
the set of allowed forwarding numbers from the storing means 

5 and the forwarding party number from the signaling for estab- 

lishing a call received by the receiving means, and 

• the determining means is further arranged to compare the for- 
warding party number to the set of allowed forwarding numbers, 
and to determine the call to be allowed if the forwarding party 

1 0 number belongs to the set. 

The entities may be implemented in a single network element or they 
may be distributed between a plurality of network elements. According to 
one embodiment, all the functionalities are implemented in the local ex- 
change of a fixed network subscriber. In this embodiment, the all the neces- 

15 sary subscriber information is stored in an internal database of the local ex- 
change. 

According to another embodiment, the functionalities are distributed 
between the local exchange and the intelligent network. Receiving means 
are implemented in the local exchange. The storing means (storing means 
20 and storing means 2 in Figure 7) as well as the continuing means and the 
rejecting means are distributed between the local exchange and the intelli- 
gent network. 

In mobile telecommunication systems the decision algorithm may be 
implemented in the MSG currently serving the subscriber. In this embodi- 
25 ment, the storing means are implemented in the VLR connected to the MSC. 
All the other means are implemented in the MSC. 

If the intelligent network IN is used, the storing means is distributed 
between the VLR ("storing means" in figure 7) and the intelligent network 
("storing means 2" in figure 7). The determining means, the continuing 
30 means and the rejecting means are as well distributed between the MSC and 
the IN. 

In another embodiment, the decision algorithm is implemented in the 
gateway MSC GMSC. In this embodiment, the storing means are imple- 
mented in the HLR holding the subscriber information. According to a pre- 
35 ferred embodiment the HLR is arranged to send the BFC flag in the exten- 
sion field of the SRIack message, and the GMSC is arranged to read the flag 
from said extension field. 
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If the intelligent network IN is used, the storing means are distrib- 
uted between the HLR ("storing means 1 u in figure 7) and the intelligent net- 
work ("storing means 2" in figure 7). The determining means are as well dis- 
tributed between the GMSC and the IN. 
5 In a preferred embodiment the system has in addition configuration 

means for configuring the subscriber information stored in the storing means. 
These means are connected to the storing means. One embodiment of such 
means is a connection from the network management system of the network 
operator to the relevant network elements. In this embodiment, the sub- 

10 scriber may change the configuration of his services by calling the network 
operator and requesting the operator to do the changes. 

According to another embodiment, the subscriber is able to change 
his service configuration himself. The configuration can take place using 
DTMF dialing, and especially in the mobile telecommunication systems such 

15 as the GSM special signaling such as the unstructured supplementary serv- 
ice data USSD signaling between the storing means such as the HLR and 
the mobile station. Such an implementation is schematically shown in Figure 
8. According to the figure, the mobile station MS has an USSD application. 
This application is arranged to communicate with the USSD application of 

20 the home location register HLR. The USSD signaling used to transfer the 
messages between the applications is routed via the base transceiver sta- 
tion BTS, the base station controller BSC and the MSC. Using the USSD ap- 
plication of his mobile station, the subscriber may configure his subscriber 
information such as the BFC flag and the set of allowed numbers in the HLR. 

25 The information stored in the intelligent network may be configured using a 
similar signaling method between the mobile station and the SCP of the in- 
telligent network. 

In the above exemplary embodiments, the invention is implemented 
in a system utilizing the ISUP protocol. However, the scope of the invention 

30 is not limited to systems utilizing ISUP protocol. The only limitation concern- 
ing the signaling protocols-is-that-the protocols used must provide a means 
for transferring between the network elements the necessary information 
about the forwarded call. It must as well be understood that the order of the 
steps may vary withing the scope of the invention. For example, the value of 

35 the counter CFC may be verified before checking the precense of the BFC 
flag. 
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Claims 

1 . A method of handling calls in a telecommunication system com- 
prising subscribers and network elements such as exchanges, in which sys- 
tem 

5 subscriber information including information about the service defini- 

tions of a subscriber is stored, 

calls to a subscriber are established via a network element having 
access to the subscriber information of the subscriber, 

a subscriber may define in his subscriber information that his in- 
10 coming calls are to be forwarded to another subscriber, and 

the forwarding of a call is indicated in the call establishment signal- 
ing, 

characterized in that the method comprises the steps of 

defining in the subscriber information of a subscriber that the for- 
15 warded incoming calls to the subscriber are to be rejected, and 

in response to having received in a network element having access 
to the subscriber information of the subscriber call establishment signaling 
requesting establishment of a call to the subscriber, 

retrieving the subscriber information of the subscriber to find out if 
20 the forwarded incoming calls to a subscriber are to be rejected, 

determining based on the call establishment signaling if the call has 
been forwarded, and 

if the forwarded incoming calls to the subscriber are to be rejected 
and the call is determined to be forwarded, rejecting the call. 
25 2. A method according to claim 1 in a system in which 

a call forwarding counter is used in the call establishment signaling, 

in response to receiving call establishment signaling requesting es- 
tablishment of a call from a calling subscriber to a first subscriber and de- 
termining that the first subscriber has forwarded his calls to a second sub- 
30 scriber, the call is forwarded to the second subscriber, and the value of the 
call forwarding counter is incremented, 

characterized in that 

to determine whether the call has been forwarded, the value of the 
call forwarding counter indicated in the call establishment signaling is com- 
35 pared to a predefined value, and if the value of the call forwarding counter 
exceeds the predefined value, the call is determined to be a forwarded one. 
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3. A method according to claim 1 or 2 in a system in which the call- 
ing party number is indicated in the call establishment signaling, char- 
acterized in that the method comprises in addition the steps of 

defining in the subscriber information a set of allowed calling num- 
5 bers from which the forwarded calls are to be accepted, and 

in response to having determined that the forwarded incoming calls 
to a subscriber are to be rejected and that the call has been forwarded, 

comparing the calling party number to the set of allowed calling 
numbers, 

10 rejecting the call if the calling party number does not belong to the 

set, and 

continuing the call establishment procedure if the calling party num- 
ber belongs to the set. 

4. A method according to claim 3, characterized in that the 
15 set of allowed calling numbers is defined by specifying the negation of the 

set, i.e. the set of disallowed calling numbers. 

5. A method according to claim 3, character i. zed in that the 
subscriber determines calls being originated by an unknown calling party to 
be rejected, and in response to having received call establishment signaling 

20 requesting establishment of a call to the subscriber and the call establish- 
ment signaling having no calling party number indicated, rejecting the call. 

6. A method according to claim 3, characterized in that the 
subscriber determines calls being originated by an unknown calling party to 
be accepted, and in response to having received call establishment signal- 

25 ing requesting establishment of a call to the subscriber and the call estab- 
lishment signaling having no calling party number indicated, accepting the 
call. 

7. A method according to claim 3 in a system comprising further an 
intelligent network capable of storing subscriber information, c h a r a c - 

30 t e r i z e d in that 

in the network element, the event of receiving a forwarded incoming 
call to a subscriber having determined his forwarded incoming calls to be 
rejected is defined to be a trigger for sending a query to the intelligent net- 
work, and in response to having received the request to establish a call to a 

35 subscriber and having determined that the call has been forwarded and the 
subscriber has determined his forwarded incoming calls to be rejected, a 
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query having the calling party number as a parameter is sent to the intelli- 
gent network, and 

in the intelligent network, the set of allowed calling numbers in the 
subscriber information is stored and in response to having received the 
5 query sent by the network element, the set of allowed calling numbers is re- 
trieved from the subscriber information, the calling party number is compared 
to the set, and the network element is instructed to continue the call estab- 
lishment procedure if the calling party number belongs to the set of allowed 
calling numbers and to reject the incoming call if the calling number does not 
10 belong to the set. 

8. A method according to claim 1 or 2 in a system in which the for- 
warding party number is indicated in the call establishment signaling, 
characterized in that the method comprises in addition the steps of 

defining in the subscriber information a set of disallowed forwarding 
15 numbers from which the forwarded calls are to be accepted, and in response 
to having determined that the forwarded incoming calls to a subscriber are to 
be rejected and that the call has been forwarded, 

comparing the forwarding party number to the set of disallowed for- 
warding numbers, 

20 rejecting the call if the forwarding party number belongs to the set, 

and 

continuing the call establishment procedure if the forwarding party 
number does not belong to the set. 

9. A method according to claim 8, characterized in that the 
25 set of disallowed forwarding numbers is defined by specifying the negation 

of the set, i.e. the set of allowed forwarding numbers. 

10. A method according to claim 8, c h a r a c t e r i z e d in that 
the subscriber determines calls having been forwarded by an unknown for- 
warding party to be rejected, and in response to having received call estab- 

30 lishment signaling requesting establishment of a call to the subscriber and 
the call establishment signaling having no forwarding party number indi- 
- cated, rejecting the call-. — 

1 1. A method according to claim 8, characterized in that 
the subscriber determines calls having been forwarded by an unknown for- 

35 warding party to be accepted, and in response to having received call estab- 
lishment signaling requesting establishment of a call to the subscriber and 
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the call establishment signaling having no forwarding party number indi- 
cated, accepting the call. 

12. A method according to any of the preceding claims in a fixed 
network comprising a local exchange the subscriber is connected to, 

5 characterized in that the network element is the local exchange 
and the subscriber information is stored in a database the local exchange is 
connected to. 

13. A method according to any of claims 1 to 11 in a mobile tele- 
communication system comprising 

10 a mobile services switching center serving the subscriber, and 

a visitor location register connected to the mobile services switching 

center, 

characterized in that the subscriber information is stored in 
the visitor location register and the network element is the mobile services 
15 switching center. 

14. A method according to any of claims 1 to 11 in a mobile tele- 
communication system comprising 

a home location register storing the subscriber information of a sub- 
scriber, and 

20 a gateway mobile services switching center via which the incoming 

calls of the subscriber are routed, 

characterized in that the subscriber information is stored in 
the home location register and the network element is the gateway mobile 
services switching center. 

25 15. A method according to claim 1, characterized in that to 

determine whether the call has been forwarded, the presence of the for- 
warding number indicating the identity of the party having forwarded is stud- 
ied, and if the forwarding number is present, the call is determined to be a 
forwarded one. 

30 16. A telecommunication system comprising exchanges and sub- 

scribers, in which system 

subscriber information including information about the service defini- 
tions of a subscriber is stored, 

calls to a subscriber are established via an exchange having access 
35 to the subscriber information of the subscriber, 

a subscriber may define in his subscriber information that his in- 
coming calls are to be forwarded to another subscriber, and 
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the forwarding of a call is indicated in the call establishment signal- 
ing, 

characterized in that the system has 

storing means for storing information whether the forwarded incom- 
5 ing calls to a subscriber have been determined to be rejected or accepted, 

receiving means for receiving call establishment signaling requesting 
establishment of a call to the subscriber, 

information retrieving means responsive to the receiving means for 
determining, based on the call establishment signaling whether the call has 
1 0 been forwarded, and 

retrieving from the storing means information whether the subscriber 
has defined in his subscriber information that all calls forwarded to him are 
to be rejected, 

determining means responsive to the information retrieving means 
15 and having the functionality of determining whether the call is to be rejected 
of allowed, and 

continuing means and rejecting means both responsive to the de- 
termining means. 

17. A telecommunication system according to claim 16, char- 
20 acterizedin that 

a call forwarding counter is used in the call establishment signaling, 

in response to receiving a request for establishing a call from a call- 
ing subscriber to a first subscriber and determining that the first subscriber 
has forwarded his calls to a second subscriber, the call is forwarded to the 
25 second subscriber, and the value of the call forwarding counter is incre- 
mented, and 

the information retrieving means are arranged to determine whether 
the call has been forwarded based on the value of the call forwarding coun- 
ter. 

30 18. A telecommunication system according to claim 16 or 17, 

characterized in that 

in the system, the calling party number-is indicated in the call-estab- 
lishment signaling, 

the storing means is further arranged to store information about a set 
35 of allowed numbers, 
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the information retrieving means is further arranged to retrieve the 
set of allowed numbers from the storing means and the calling party number 
from the call establishment signaling, and 

the determining means is further arranged to compare the calling 
5 party number to the set of allowed numbers, and to determine the call to be 
allowed if the calling party number belongs to the set. 

19. A telecommunication system according to claim 16 or 17, 
characterized in that 

in the system, the forwarding party number is indicated in the call 
1 0 establishment signaling, 

the storing means is further arranged to store information about a set 
of allowed forwarding numbers, 

the information retrieving means is further arranged to retrieve the 
set of allowed forwarding numbers from the storing means and the forward- 
15 ing party number from the call establishment signaling, and 

the determining means is further arranged to compare the forwarding 
party number to the set of allowed forwarding numbers, and to determine the 
call to be allowed if the forwarding party number belongs to the set. 

20. A telecommunication system according to any of claims 16 to 19, 
20 characterized in that the system further has configuration means 

for configuring the subscriber information stored in the storing means. 

21. A network element for a telecommunication system in a system 
comprising exchanges and subscribers, in which system 

subscriber information including information about the service defini- 
25 tions of a subscriber is stored, 

calls to a subscriber are established via an exchange having access 
to the subscriber information of the subscriber, 

a subscriber may define in his subscriber information that his in- 
coming calls are to be forwarded to another subscriber, and 
30 the forwarding of a call is indicated in the call establishment signal- 

ing, 

characterized in that the network element has 

receiving means for receiving call establishment signaling requesting 

establishment of a call to the subscriber, 
35 information retrieving means responsive to the receiving means for 

- determining, based on the call establishment signaling whether the 

call has been forwarded, and 
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- retrieving information whether the subscriber has defined in his 
subscriber information that all calls forwarded to him are to be rejected, 

determining means responsive to the information retrieving means 
and having the functionality of determining whether the call is to be rejected 
5 of allowed, and 

continuing means and rejecting means both responsive to the de- 
termining means. 

22. A network element according to claim 21, character- 
ized in that 

10 a call forwarding counter is used in the call establishment signaling, 

in response to receiving call establishment signaling requesting es- 
tablishment of a call from a calling subscriber to a first subscriber and de- 
termining that the first subscriber has forwarded his calls to a second sub- 
scriber, the call is forwarded to the second subscriber, and the value of the 
15 call forwarding counter is incremented, and 

the information retrieving means are arranged to determine whether 
the call has been forwarded based on the value of the call forwarding coun- 
ter. 

23. A network element for a telecommunication system according to 
20 claim 21 or 22, c h a r a c t e r i z e d in that 

in the system, the calling party number is indicated in the call estab- 
lishment signaling, 

the information retrieving means is further arranged to retrieve a set 
of allowed numbers and the calling party number, and 
25 the determining means is further arranged to compare the calling 

party number to the set of allowed numbers, and to determine the call to be 
allowed if the calling party number belongs to the set. 

24. A network element according to claim 21 or 22, charac- 
terized in that 

30 in the system, the forwarding party number is indicated in the call 

establishment signaling, 

theJnformation retrieving means is further arranged to retrieve a set 

of allowed forwarding numbers and the forwarding party number, and 

the determining means is further arranged to compare the forwarding 
35 party number to the set of allowed forwarding numbers, and to determine the 
call to be allowed if the forwarding party number belongs to the set. 
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25. A home location register for a mobile telecommunication system 
in a system comprising exchanges and subscribers, in which system 

subscriber information including information about the service defini- 
tions of a subscriber is stored, 
5 calls to a subscriber are established via an exchange having access 

to the subscriber information of the subscriber, 

a subscriber may define in his subscriber information that his in- 
coming calls are to be forwarded to another subscriber, 

a call forwarding counter is used in the call establishment signaling, 
10 in response to receiving call establishment signaling requesting es- 

tablishment of a call from a calling subscriber to a first subscriber and de- 
termining that the first subscriber has forwarded his calls to a second sub- 
scriber, the call is forwarded to the second subscriber, and the value of the 
call forwarding counter is incremented, 
15 subscriber information is stored in the home location register, and 

when establishing a call to a mobile subscriber, 
the call is routed to a gateway exchange capable of interrogating the 
home location register and the home location register returns the gateway 
exchange information necessary to route the call to the subscriber, 
20 characterized in that the home location register is ar- 

ranged to 

store information about the state of a flag indicating whether the 
subscriber has defined his forwarded incoming calls to be rejected, and to 

to indicate the flag to the gateway exchange in response to having 
25 received an interrogation message from the gateway exchange, 

26. A home location register according to claim 25, charac- 
terized in that the home location register is in addition arranged to 

receive a configuration message for changing the state of the flag 
from the subscriber, and 
30 to modify the state of the flag according to the configuration mes- 

sage. 



(57) Abstract 

This invention presents a service of barring the forwarded 
calls. According to the invention, a subscriber may define 
in his subscriber information that all calls forwarded to him 
are to be rejected. In response to receiving a request for 
establishing a call to a subscriber, his subscriber informa- 
tion is checked to find out if he has defined that calls for- 
warded to him are to be rejected. If the subscriber infor- 
mation shows that the subscriber wishes to reject the for- 
warded incoming calls, the call establishment signaling is 
studied to find out if the call has been forwarded. If the 
call is determined to have been forwarded, the call is re- 
jected. In a preferred embodiment the subscriber may de- 
fine a set of allowed numbers from which the even the 
forwarded calls are to be accepted. 
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